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Preface

As noted in Volume V of “Methods in Cancer Research’ important
new techniques that apply to the cancer problem are being developed,
thus, Volumes V and VI have been added to the four volumes originally
planned for this treatise. In these volumes, special methods related to
studies of molecular biology have been included, particularly those for
studies on tRNA, DNA, and protein synthesis. In addition, special
aspects of biology as related to the cell cycle, transplantation of ascites
cells, and labeling procedures for RNA and proteins in vitro are in-
corporated. Moreover, special areas of regeneration, mitochondrial
metabolism, and actions of croton oil are reviewed. The six volumes as
now constituted cover a large segment of methods that are useful in
cancer research not only for studies on cancer cells but for other cells
active in growth.

It is apparent that even with six volumes this treatise is inadequate
to cover all the topics that are important to cancer research. With the
bibliographies that have been provided by the authors, and their'inter-
~ pretation, it is hoped that a sound base has been established for methods

in cancer research that will prove both meaningful and useful to workers
for many years to come.

Harris Buscu
Houston, Texas
October, 1970



Contents of Other Volumes

VOLUME |

Morphology

I Methods in Electron Microscopic Cytology
Etienne de, Harven

II Autoradiographic Methods
Renato Baserga

IIT Karyological Methods
T. C. Hsu and Frances E. Arright

Transplantation and Metastasis

IV  Transplantation of Tumors
Annabel G. Liebelt and Robert A. Liebelt

V Metastases of Cancer Cells
Bernard Fisher and Edwin R. Fisher

Carcinogenesis

VI Epidemiology in Cancer Research
Michael B. Shimkin

VII Tests for Chemical Carcinogens
John H. Weisburger and Elizabeth K. Weisburger

VIIT Aminoazo Carcinogenesis—Methods and Biochemical Problems
Hiroshi Terayama

IX Viral Oncogenesis
Fred Rapp

X Identification of Viruses by Electron Microscopy
Kendall O. Smith

AUTHOR INDEX—SUBJECT INDEX

xiii



CONTENTS OF OTHER VOLUMES

xiv
VOLUME I
Immunology and Special Products
I Cancer Immunology in Man
Chester M. Southam
IT Serological Techniques for the Analysis of Tumor Antigens
Leonhard Korngold
IIT Immunogenetic Aspects of Carcinogenesis
William Boyle
IV The Plasma Cell Tumors and Myeloma Proteins of Mice
Michael Potter
V  Glycoproteins in Relation to Cancer
Richard J. Winzler and J. George Bekest
VI Toxohormone
Waro Nakahara
Cell Fractionation
VII Isolation and Characterization of Cytoplasmic Components of
Cancer Cells
Robert K. Murray, Rudolf Suss, and Henry C. Pitot
VIII Isolation of Nuclei
Giinther Siebert
IX Isolation, Composition, and Function of Nucleoli of Tumors and
Other Tissues
Masami Muramatsu and Harris Busch
X Basic Histochemical and Cytochemical Methods
Karel Smetana
Enzymes
XI Methodology for Study of Enzymés in Normal and Neoplastic
Tissues
Oscar Bodansky and Morton K. Schwartz
XII The Molecular Correlation Concept: An Experimental and

Conceptual Method in Cancer Research
George Weber and Michael A. Lea



CONTENTS OF OTHER VOLUMES XV

XIII Enzymology of Solid Human Tumors

Carl E. Shonk and George E. Boxer

AUTHOR INDEX—SUBJECT INDEX

VOLUME IlI
Molecular Biology
I Deoxyribonucleic Acids and Cancer
K. 8. Kirby
II' DNA Polymerase
N. Burr Furlong
IIT Nuclear Enzymes
Giunther Siebert
IV RNA: Isolation and Fractionation
William J. Steele and Harris Busch
"V Some Observations on the Assay and Properties of Ribonucleases
in Normal and Tumor Tissues
Jay S. Roth
VI Nucleotides and Nucleotide Metabolism
Hans J. Grav
VII Nucleéar Proteins _
Harris Busch and Charles M. Mauritzen
VIII Soluble Cytoplasmic Macromolecules of Liver and Liver Tumor
Sam Sorof and Emily M. Young
Sources of Antitumor Agents
IX Design of Anticancer Agents: Problems and Approaches
L. Lee Bennett, Jr., and John A. Montgomery
X Natural Products in Cancer Chemotherapy

Norbert Neuss, Marvin Gorman, and Irving S. Johnson

AUTHOR INDEX—SUBJECT INDEX



xvi CONTENTS OF OTHER VOLUMES
VOLUME IV
Carcinogenesis
I Selected Laboratory Methods in Tobacco Carcinogenesis
Ernest L. Wynder and Dietrich Hoffmann
IT Radiation Carcinogenesis
Arthur C. Upton
Biology
ITIT Invasive Growth and Metastasis in Tissue Culture Systems
Joseph Leighton
IV Induction and Transplantation of Rat Hepatomas with Different
Growth Rate
"~ Harold P. Morris and Billie P. Wagner
V Histological Study of Some Primary and Transplantable Hepatic
Tumors in Rats :
Hvdeki Miyaji, Harold P. Morris, and Billie P. Wagner
VI Isolation of Nuclei and Nucleoli of Morris Hepatoma Cells
Harris Busch, James L. Hodnett, Harold P. Morris,
Rajat Neogy, and Tadao Unuma
Therapy
VII Preclinical Methodology for the Selection of Anticancer Agents
Abraham Goldin
VIII Methods in Cancer Chemotherapy Research in Man
James F. Holland
IX Aspects of Diagnosis and Management of Intracranial Gliomas
William S. Fields
X Methods for the Study of Radiation Effects on Cancer Cells
Robert F. Kallman
XI Host Defense Mechanisms and Their Modification by Cancer

Chemotherapy
Evan M. Hersh and Emil J. Freireich



CONTENTS OF OTHER VOLUMES xvii
Molecular Biology
XIT Preparation and Characterization of Infective Ribonucleic Acid

from Animal Viruses .
Roland R. Reuckert

XIII Lactate Dehydrogenase in the Normal and Malignant State in
Mice and the Influence of a Benign Enzyme-Elevating Virus
Vernon Riley

AUTHOR INDEX—SUBJECT INDEX

VOLUME V

Biological Methods

I Organ Culture Methods
Gerald C. Easty

II Techniques for the Study of Tumor Physiopathology
Pietro N. Gullino

III The Isolation of Plasma Membranes
Theodore L. Steck and Donald F. H. Wallach

IV Somatic Cell Fusion and Hybridization
Zenon Steplewski and Hilary Koprowski

Molecular Biology

V DNA of Tumor Viruses
J. Paul Burnett

VI Analysis of Nucleic Acid Structures
James T. Madison

VII The Determination of the Sequence of Amino Acids in Proteins
Wesley C. Starbuck

VIII Methods for the Study of Structure-Bound Nuclear Enzymes
Abraham Traub
Leukemic Lymphocytes

IX Studies on Human Leukemic Cells and Normal Leukocytes
John Laszlo, Andrew Ta-Fu Huang, and William B. Kremer



‘xviii CONTENTS OF OTHER VOLUMES

X The Culture of Human Lymphocytoid Cell Lines
George E. Moore

XI Electron Microscopy of Lymphocytes
Karel Smetana

AUTHOR INDEX—SUBJECT INDEX



Contents

BIOLOGY

CHAPTER 1. Studies on Tumor Cell Population Kinetics

Peeyush K. Lala

T, TREEO0UCHION. s 5o « 515 snis 5105 Tu5515 a8 s 576 s 56 srsis i s ma Pae s oo
II. Types of Cell Populations. .......' si s alssasine sossosme epesisiss
III. Relevance of Tumor Materials to Kinetic Studies ...............
IV. Parameters in Tumor Cell Population Kineties .................
V. Kinetic Models for TIINOES: 555564 swris o saverss emm s 8 S5 E5 80 8 e
VEGTamorGrowth Carves . .J o i ias i L i0 . S SaaRgs T e ve e 83
VII. Techniques for Quantitation of Tumor Cell Survival ............
VIII. Measurement of Cell Cycle Characteristics .....................
IX. Measurement of Rates and Related Parameters.................
X. Illustration’of - Kinétie'Studiés "1 fei i o2 s dew vl oo Vo e i
XT. Coneral ROINATER oo wios wivomic 50as s aiis@os s oiv osie eoae 26is Sone 23
AdAen@UIN . o106 0850186 sive wresae sivsid ST st e s s Db e vbd e 0 e
Reloremeen: o« dan damams m e s oo wtoe S e sss s st b scorh e
CHAPTER Il Comparative Studies of Ascites Hepatomas

Tomizo Yoshida

L. INtPOdUCEION, 5 oiss 3 s o6 sioegeisis 366 s Mabnagies @ s gis s Agn B85 58 545e
IT: ' ASCIEE0 IO 507 o' s 5 Sias oins onaor68 Sa8 1586 4185 w1 oxore toce: o oo o iniorios %
IIT. Ascites Hepatoma in Rats . ..oueovevwoiiasitsoms susessssensenss
IV. Comparative Studies with Ascites Hepatomas ..................
V. Origiii of Yoshida SarCOMA: siiesse s iasssenssiseiisesnniessus
VI: Coneluding ReMATKS . :icnleomsdisssg suun vamoes s aobnbassae
ROTEPONOOE. .. om0 8151 0 6755500 st wimt o w510 & bsa 460 G881 8800 40678 b simier anoy - s

10
23
25
31
33
54
57
80
85



vi CONTENTS

CHAPTER III. Tumor Mitochondria

Lowis A. Sordahl and Arnold Schwartz

d:  INtrodUCtion: . s s co s s s s s o i s e 8 6 s 5 @%@ 5 e & e 300 & B8 § i & 159
TL. Proparation. s :wessose csie s s oms s o o s 0esw oo & 55506 505 942 160
TIT. ProCoaUI® . ... ovvievnim v crhi o o o e o meensonsonnsesesses 161
I T S P T e e e S G e £ e £ o e I S0 S ) SIS O SO G SIOG TR i
V. ‘CODCIUBIONS o v oins oos 05 57w 555 5 95w 3 5955 8 8 15 £ S 8 9 8 38 5 555 & o] 8 33 & s & 183
BOFOTONCOE 55 5 v sih s 585 5 5 SIS 5 0 8 5066 00 & 5 8 BiE 8 60 5 5/ 8 W66 &0 8 448 § 978 § 665 5 184

MOLECULAR BIOLOGY

CHAPTER IV. Protein Biosynthesis

A. Clark Griffin and Dianne D. Black

I. Introdubtioh < .FRIISINTRT B XML, 08 231B1R1S R 189

II. Mammalian Amino Acid-Incorporating Systems ................ 191
III. Preparation and Study of Properties of Components of Protein

SFEIUORIBRIS . » 0053 151 o i 0 1013 1050 0. i 132 et . oo o e B oo Lo o DA e o LTS 213

IV. Mechanism of Protein Synthesis ......... 515 i £ w8 W5 eE B s s g 8 241

Vi COnCUSIONS . uiovwros s wss son s o s wius sim o 6.0 850 5 504 556305 o0p § s sy 1244

References : : « s ;v s aimes swre i oo, amas % glas 5 sresie 5 0 o5 e SR 5 245

CHAPTER V. Preparation of Macromolecules of Very High Specific

Activity in Tumor Cells in Vitro

-

Charles M. Mauritzen, Yong C. Choi, and Harris Busch

T.. . Introduehion. .. s sy s s s s s s 556 s sy o0 s % & 65 } % ois 4 5 g By SyTieds . 253
TY.  Procodiile s s s o s s 600 5 5 5.0 6 008 5 006 5 woe 500 6 008 5 508 5 51 &0 5 6w Nt e 254
TIT. DiISCUSSIOML .+t v vttt eeem e eeanneeseneeeenneeeennseennneenns 277
ReferencCes. . ..o ittt ittt it i e e e e e, 281

CHAPTER VI. Electron Microscopy of Nucleic Acids

Michael Beer, Paul Bartl, Theodor Koller, and Harold P. Erickson

I. Introduction ...... S e i S 283
1I. Preparation. of NUcloie ACIAR . ... ooy pinnoisn s w5 o v vgois s mop s o 284
I1I. Preparation of Substrate Films . ...« c. s s ssnes s oo s ssssosesss 287

IV. Deposition of Nucleic Acids . vvesormssnvmnewesnisingssssmnpines 292



CONTENTS vii

V. SHAUAOWINE :woia 50/ b wonorn oreimsm s i o B e srviig i T 297
VI, SUOIIAE o oo e 05 5n s Bis s somrein o sieieisibia i Sl o 3 e ey o S S e AL 298
VIL Measurement: of SUEaIdB s sunsin o sissns pssomn simms s soeanowsn 300
VIII. High-Resolution Microscopy and the Study of Nucleotide Sequences 302

Refatences 7. .. .15 . AT mal IO 8IS DOS (1CH8109] || (X F3 308

cHAPTER Vil Methods for Studying Mammalian Transfer Ribonucleic
Acid

I. Bernard Weinstein and Louis M. Fink

L Introduction: .. seo sm@ s o s g S5 o160 4 Bra 50T 5.0 15 55, Brgrs 6t s haus 312
II. Isolation of Transfer Ribonucleic Acid from Tissues and Cells .... 315
ITI. Assays of Biological Properties of Transfer Ribonucleic Acid ... .. 317
IV. Fractionation of Transfer Ribonucleic Acid and Purification of In- )
AIVIdUAL DPBOIOS - 55 5510 8 s omu s 55m w00 6 swinions o ies B 65 905 % 05 26 Bk o Y8 B 323
V. Structure of Transfer Ribonucleic Acid ..................c..... 333
ROATOPONCOR " = = sivve s Tiond v p S HEE B R e B e Ss Gams o man i RG22 339
BIOCHEMISTRY

cHAPTER Vil Regenerating Liver: An Experimental Model for the
Study of Growth

Edward Bresnick

T, IVECOQUCHION. ctis curcmis cions s wimsnin 6. 500 Bl S5k 2 me wisro minngis foe SEETREE S 347
II: Procediire for Partial HepateCtomiy . . i .. e imssmsmenmvon saseissn 350
IIT: Cytological ODSETVALIONS. & s s wissimienim o s o b oo s 50 505 3 a1 g o sie 25 351
IV: Bicchemical ObSSTVALIONE .5 :s: ol o & siciewns 26 s wav 5 ot 518 5 b8 § o838 5 7 357
V. Regulation of Liver GFowtH. . ..s.i0i000 050w vastnameisssasnsn 387
VoL (ConCIUSION. o 5.u 6 ih s nrsrerni wn winmsaie 648 5 08 s 306 S5 afo s istorss's w18 5.5 o 389
RETOTOMCER, s sz o105 45 S s s 5o s sy 3 L0 OGNS S ) iy 391

cHAPTER IX.  Glycerolipids in the Neoplastic Cell: Methodology,
Metabolism, and Composition

Fred Snyder
T, INtrOQUEHION, 555 aix v ins mim s savil o ris B8 53 85504 om0 e s srmamr o wiiave oy 85 e B85 399
II. Methods for Lipid Analyses ........ S5 e 508 BiETE ges e n s e 403
“‘IIT. Chemistry 6f GIYCErONPIAR = ¢ 55 vois mosvsis ooy Sins o 55 o8 s5s s imme 410
IV. Biochemical Studies of Lipids in Neoplasms ................... 419

ROTETBNCEE! 520 55is. ook o wsivnmins mn, AR 0 TS0 800 A scremelcoreyeiie B . aile e e 431



